Aiming to the human-machine environment adaptability, evaluation indicators are qualitative indicators in the process of equipment operational tests, which is difficult to evaluate effectively. This paper applies satisfaction calculation model and gives assessment flow of human-machine environment adaptability. Finally, the application process of this method is explained through an example, and the research result provides a practical and effective assessment method for the equipment human-machine environment adaptability during operational tests.
Introduction
In the equipment operational tests, the main tasks is to evaluate the operational effectiveness and operational applicability of the equipment. Equipment effectiveness can be quantified, which can be assessed by setting specific test subjects. Operational applicability mainly includes the inherent attributes of equipment, such as reliability, maintainability, security, safety, and human-machine environment adaptability. Among them, the human-machine environment adaptability mainly refers to the use and operation of the equipment, whether the space layout is reasonable, whether the man-machine interface is friendly, and whether the working environment meets the operational requirements... The degree of adaptation between man, machine and the environment is the key factor in determining whether equipment can have long-term operational effectiveness. At present, the military has fewer evaluation methods for human-machine environment adaptability in the process of operational tests. The main reason is that the human-machine environment adaptability is mostly a qualitative evaluation of equipment operators, and it is difficult to quantify to form definitive conclusion. This paper proposes human-machine environment adaptability assessment method based on satisfaction calculation, which can effectively solve the problem of convergence of all qualitative indicators. Through investigation and study on the satisfaction of equipment operators, it is great significance to improve the adaptation of human-machine environment.
The Construction of Human-machine Environment Evaluation Index System
In 1965, Cardozo first proposed the concept of customer satisfaction in the field of marketing [1] . Because it can effectively solve the customer's satisfaction with the product and attracted attention, many researchers have introduced this concept into other fields and established user satisfaction model suitable for different fields.
The human-machine environment adaptability in the equipment operational tests is mainly reflected in the satisfaction of the test operators in the use of equipment with respect to the interior layout and operating environment. The user satisfaction model can be reflection of the true feelings of equipment users. Through the establishment of human-machine environment adaptability assessment index system and the satisfaction degree calculation model, the qualitative experience when users operate equipment is converted into quantitative statistics. It can effectively solve the problem of convergence of all qualitative indicators, and can effectively reflect the degree of equipment in terms of human-machine environment adaptability.
In order to evaluate the equipment operational tests, it is necessary to first construct a human-machine environment adaptability assessment index system. It is the basis for appraising the human-machine environment adaptability during the operational tests. It plays a crucial role in evaluating the results. Equipment is a complex system. The human-machine environment adaptability in the operational tests mainly assesse the adaptability and satisfaction degree of equipment. The indicators of human-machine environment adaptability assessment are complex and diverse, which includes basic satisfaction and special satisfaction. The overall feeling of basic satisfaction is on the test personnel's equipment and equipment integration; The special satisfaction index is mainly considered from the aspects of the experimenter's operation and the environment inside the vehicle, which is mainly based on qualitative indicators, emphasizing the personal feelings of the testers when operating the equipment.
Establishment of human-machine environment adaptability evaluation indicators set U = {U 1 , U 2 , … , U n }, each index factor represents a factor that has an effect on the human-machine environment adaptability. Under the premise of fully considering the description method of equipment human-machine environment and equipment user requirements and combining the experience of many years, the corresponding national military standard and similar equipment, combined with the overall principle, to construct the human-machine environment adaptability evaluation index system framework, which is shown in Figure 1 . Figure 1 Human-machine environment adaptability evaluation index system.
Evaluation Process
The assessment of human-machine environment adaptability is based on satisfaction calculation evaluation method. The process includes four steps: formulation satisfaction questionnaire, summary statistics, satisfaction calculation and assessment conclusion, shown in Figure 2 . 
Formulation Satisfaction Questionnaire.
Satisfaction survey questionnaires adopt the form of questions and make appropriate conversions of the qualitative evaluation index system. It correspondingly gives multiple choice answers, shown in Table 1 . In order to truly reflect the true level of equipment in the operational environment, questionnaires are usually filled out by the participants. Only one answer can be selected for each option, and the option is ticked. Table 1 Survey of an Equipment human-machine environment Satisfaction. 
Summary Statistics.
Through establishing the user satisfaction survey questionnaire, the survey results in Table 1 are aggregated after users use equipment. The summary statistical results mainly include two tasks: First, the summary questionnaire results. Second, the results are filled into the summary of the investigation results, shown in Table 2 . Fill in the number of each comment in the blank space in Table 2 . The second is the results of the survey questionnaire. According to Table 3 , the average value calculation formula and the standard deviation calculation formula of Equation (1) are used to fill in the survey conclusion statistics table, shown in Table 4 . 
Satisfaction Calculation.
The satisfaction calculated data is used to calculate the satisfaction, mainly including basic satisfaction, special satisfaction and satisfaction calculations.
Basic Satisfaction Calculation.
Set the basic satisfaction isA B . The calculation method is shown in Equation (2) .
Where E BP is the average value of each basic satisfaction.
E BPA is the standard deviation weight of the basic satisfaction. According to the standard deviation and satisfaction standard deviation weight table, the standard deviation weight table for satisfaction is shown in Table 5 .
n is the total number of participants in the survey N is the total number of basic satisfaction surveys. Set the special satisfaction isA S , the calculation method is shown in Equation (3).
Where E SP is the average value of each special satisfaction; E SPA is the standard deviation weight of the special satisfaction, which can be obtained according to Table 5; n is the total number of participants in the survey N is the total number of basic satisfaction surveys.
Satisfaction Calculation.
Satisfaction calculation is an upward aggregation of basic satisfaction and special satisfaction. Set Satisfaction is A. The calculation method is shown in Equation (4).
Where σ 1 and σ 2 are weighting factors, Weighting by Expert Group by Delphi Method, σ 1+ σ 2 = 1.
Evaluation Conclusion.
Through the satisfaction calculation, the qualitative evaluation was converted into quantitative values, and the quantitative standard values were established, shown in Table 6 . Comparing the calculation results of satisfaction with the standard values, it can obtain the final conclusion of the qualitative assessment. 
Sample Analyses
The human-machine environment adaptability in the operational tests can analyse user satisfaction. According to the satisfaction evaluation index system, the test operator questionnaire was designed. As shown in Table 1 , 10 testers were selected to fill out the questionnaire. The statistical results are shown in Table 7 . According to the standard deviation calculation formula, the satisfaction standard deviation and basic satisfaction deviation standard deviation are calculated. The calculation process is shown in Equation (5).
According to the average calculation formula, the average of basic satisfaction is shown in Equation (6). According to Table 5 , the standard deviation weight value of satisfaction is found to be E BPA =10; the basic satisfaction value of the human-machine environment A B can be obtained from Equation (2);
A B = 76 + 10 = 86 (7) Similarly, calculate the average and standard deviation of the 2-10 special satisfaction indicators. The statistical results are shown in Table 8 . The special satisfaction value obtained by Equation (3) is shown in Equation (8).
/N=80.44 (8)
According to the Delphi expert scoring method to determine the weight, From Equation (4), the overall satisfaction is shown in Equation (9).
A ms = σ 1 A mb + σ 2 A mp =0.5*86+0.5*80.44=83.22 (9) In summary, the satisfaction calculation model is used to calculate the overall satisfaction of the equipment human-machine environment, which is 83.22%. As for the quantified standard values, the satisfaction is between "moderately satisfied" and "very satisfied", and the value is more biased towards "very satisfied". Then the final conclusion of the equipment human-machine environment adaptability is "very satisfied" in operational tests.
Summary
Satisfaction calculation is used to evaluate human-machine environments. Combining the human, equipment and environment in the combat testing process, the qualitative experience of the test operators is collected through questionnaires. The qualitative experience is transformed into quantitative statistical results, which can effectively solve the problem of aggregation of all qualitative indicators. It can accurately and objectively evaluate the human-machine environment
